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(54) Enhancement of the down-regulation of autoimmune diseases by oral administration of 
autoantigens 

(57) Disclosed herein are methods to prevent or 
treat T-cell dependent autoimmune diseases compris- 
ing the oral administration of (A) an agent selected from 
the group consisting of autoantigens, fragments or ana- 
logs thereof specific for the autoimmune disease, and 
(B) a synergist having the property of enhancing the 
autoimmune disease suppressive activity of the agent, 
in amounts effective to treat or prevent a T-cell depend- 
ent autoimmune disease. Also disclosed are pharma- 
ceutical formulations or dosage forms tor use in the 
methods. 
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Description 

BACKGROUNH OF THF INVENTION 
fiftl^ pf the Invention 
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The oresent invention relates to an improvement in the treatment of autoimmune diseases and "J™**** T-cell- 
nJ^^ZZ*** autoimmune diseases. More specially, the present invention ,s directec £ the use o 
^ Ss to augmeLe activity of orally or enteraHy administered autoantigens. or disease-suppress.ve fragments or 
analogs thereof, in the prophylactic and therapeutic treatment of autoimmune d.seases. 

Rrief Description of the Rackaround and Prior Art 

Autoimmune diseases are characterized by an abnormal immune response (involving either cells or antibodies) 

as ctclcXsphamide cyclosporin A. methotrexate, and Imuran (azothioprine). Sterod compounds, such as pred- 

ZS7SyTcreasin g the risk of infections caused by these pathogens A further drawback is that there • an 
nTeasS Hsk that malignances will d^elop in patients receiving prolonged global 

Other therapies have been proposed for the treatment of auto,mmune 
fiS 794 filed June 24 1987 (now abandoned) and copending lnternat,onal Patent Application PCT/US88/02139 filed 
K£ < cL^ ft* In. oral or enteral administration of myelin basic protein (MBP) and <taHtogrt 
non^uci^ragments and analogs thereof « effective in suppressing acute 

pn^Dhalomvelitis (EAE) an induced T-cell mediated autoimmune disease directed against myelin ^P r *«" ^ 
SS^SSSS widely used anima. model for the human disease multiple sclerosis (MS). 
Lolication^S disclose that tie oral or enteral administration of My^tfilMn UibeKitoS is an effective treatment 
T ^TessiC ^nt arthrrtis and extrapolate the aforementioned results to the treatment of other auto.mmune dis- 



eases. 
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Copending U S Patent Application Serial No. 379.778 filed July 14. 1989 discloses the oral or enteral adminis.ra- 

MBP emulsKied in inconplete Freunds adjuvant. (Lando. Z. et al Un^ & VBB (1981)). and intravenous 
injection of MBP-conjugated lymphoid cells (Sriram, S. et al.. ^Ur^^J^))- 

Trauoortetal J NeurolSci 56:65-73 (1982). and Raine et al.. Ljfr Investiqabgn 48_. 275-84 (1 983) dsflose tnai 
treatilen S st in^oTgS^s suffering from chronic refcpsng EAE by ^^^^Z 
in inconplete Freunds adjuvant (I FA) or in coronation with galactocerebrosde. a hod hapten of myelm. suppressed 

45 me II^^rSjBBUL 81- 391-402 (1 983). disclose that projection of rats with guinea pig MBP coupled to 
syngenTs^ 

induction of EAE using guinea pig MBP in Freund's complete adjuvant (according to 

Based on an English language abstract Belik et al.. YsmJtoLJ^IIL 21 ^.^'^gKefc 
c 0 an English language abstract) parenteral administration of "alkaline myelin prolan fragment l^e* ^ h( *c 
encepSatgenic peptide' (SEP) to guinea pigs with EAE. The animals had been sensitized by bovine AMPF or by SEP 

but recovered ^ ™ PF /fJ*SS. ^ {1980) and Nagle r-Anderson et al. noted above, both disclose the sup- 

<s wift a^^SSocyte conjugates. Braley-Mullen et al. reports the suppression of experimental auto.mmune thy- 
" SSJKSn^^ of thyrog.obu.in antigen in IF* ^'-Ande^n « * ZZZT!^ 

Type II collagen-induced arthrrts in the mouse by intragastric administration of soluble, but not denatured. Type 

lagens prior to immunization of the animal with Type II collagen in adjuvant. 

Newby. T.J. etal. 0^linnmBfiaJflnSflSinltlftJ2uL P- CRC Press - Boca Ra,on ' FU ^.jnaninoLil. 
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61 7 621 1 980) report that feeding bacterial LPS to mice can enhance tolerance to contact-hypersensitivity induced by 
l,radminSe 2 an,igen (picryLonde). However, s.multanecus oral administration of LPS and p.cryi chlorrte had 
no «^ Lly signrticart effect in delayed-type hypersensrtivrty (DTH) reactions to th.s antigen. 

MichaleK et al. U — 12* 1992-1998. 1982) report that prolonged gas., ,ntu ta^O.a 
. v , u a wL^rsA raiic ^RRn followed bv system c administration ol SRBC resulted in ennancea bpiemu 

^ AM el a! Immune SS: 677-683. 1986) disclose mat simultaneous administraie* ol IPS (intravenously) 

" '%22tt£2££* ««• <«» ■«« « LPS — - in « 01 M8F " sen * 6<1 l,raphoil 

•* s.rE&szJsn^ „ ^ ^ ««* * »«, — «. au«.m- 

mUn ^ is MiKther object ol the present invention to provide pharmaceutical tormulalicfis (of treating mammals suffering 
from autoimmune diseases. 

20 SUMMARY OF INVENTION 

The present invention is directed to an proved method for treating or preventing a T-cell mediated or T-cell 
dependent autoimmune disease (AD) which comprises: 

(a) orally or enterally administering to a mammal in ne*d of such treatment at least on. * D 
e SfL the gLp consisting of (i) autoantigens specif, for said disease. M"*WJ«« *^ erts °< 
«id autoantiaens- and (iii) AD-suppressive analogs of said autoantigens or sad fragments, «« 

Z^SS^i - id ™' at ,east «" compound hwinB *• property oi enhanc,n9 6U 

sive activity of said agent 

Th a amn .int of the enhancing compound should be effective to potentiate the AD-suppressive agent and effective 
,o ^T^steZZ^e AD-suppressant » » is administered at a .eve, a,eady effects to stress 

AD Te Son also embraces synergist compositions and dosage forms useful in the treatment of AD- 

The aTrty enhancing compound (which will be often referred to herein as a "synergist^ need not be ^^n'stered 
orall^ eSera ly however, oral or entera. adrnnistration it preferred. Furthermore, any order of «^*»"* *' 
r u X^agent and the synergist is within the scope of the invention although substantally s.nxi.taneous admmis- 
tration is preferred. 
40 p RIPF INSCRIP TION ™ THF FIGURES 

Figure 1 is a bar graph showing the effect of feeding MBP-LPS on delayed-type hypersensrtivity (DTH) reactions in 
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rats. 



' Fioure 2 is a bar araph showing the effect of feeding MBP-Lipid A or DTH responses in rats. 
« Fi°gure 3 *A C^reTseSs of b°ar graphs sho^ng the effect of feeding MBP + LPS on chronic EAE ,n gumea P .gs. 

pp^rpi priON npT " F PRFFFRRFD F MBOPIMENTS 

All patents, patent applications and literature references cited herein are hereby incorporated by reference in their 

50 ^"Z present invention relates to the treatment of ^cell-mediated or T-ceWependent autoimmune disease by (a) 
the o a^eS administration of an AD-suppressive agent and (b) administration of one or more compounds tha, 

55 ^testation of clinical symptoms hereof) as well as the therapeut.c suppress.cn or al.eviation of symp- 

^1^" an ^regulatory system a. are therefore susceptible to 

a *TZ£Z "disease is a miction of the immune system of mammals, induding humans, in which the 
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immune system fails to distinguish between foreign substances wrthin the mammal and autologous tissues or sub- 
stances and as a result, treats autologous tissues and substances as if they were foreign. 

An "autoantigen" is any substance normally found within a mammal that; in an abnormal situation, ,s no longer rec- 

induce conditions ■ harfng the symptoms of an autoimmune disease when admmistered to mammals 

?hete7m "AD-suppressive fragment(s)- of such autoantigens includes any peptide or polypep .de or oftera^ 
pounL L^g paTa, an.no add sequences or moieties of autoantigens fE3£ 
prevent T-cell-mediated or T-cell-dependent autoimmune response, upon oral or enteral adnnn.stnrton.il 
oTed thL X™« need not also possess the autogenic properties of ths entire J^/^^ft 

these autoantigens or to their AD-suppressive fragments that they possess the same biological activity, 
to"^ 

For example the term includes peptides having amino acid sequences wh.ch differ from the amino acid set^enee ot 
Z auSen by 1 or more arSno ac* rescues (while sti.l retaining the AD-suppressive activ,^ ^ 
pou "s o" mpoLons which mimk: the AD-suppressive activity of the «!*»^"^ 
viate the symptoms of the disease. An example of such compositions ,s tissue from an organ that ,s the target of attacK 
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3 ^Z:Z suppressive agent" or "AD-suppressive agent" is a compound or common w*c jwh n 
adrJSSSy or enteraTy'to a mamma, suppresses, prints or delays the ^"^^Jf^ 
autoimmune disease. The term indudes autoantigens specific for an autoimmune d.sease, as well as AD suppressive 

tation oClm' e leases when administered orally in conjunction wrth administration ^^^^ 

iJ!^S^^^ bacte^ such as various subtypes of EL a* or Salr^ (LPS. Sigma Che^a. 
^irSLTSoi Del J. Ml BIOMOL Res. Labs, Plymouth Meeting. PA). Lipid A S.gmaChemical Co KNfto- 
^^ITriweland OH Polvsdences Inc Warrington, PA), and immunoregulatory lipoproteins, such as peptides 

Snt~ 
K.eta,^^:56V5S4 3 ^ 

present invention can ateo be extracted from gram-negative barter* and purrfied using , the methods of Galanes. C. 
»i re„r i Rinrhpm 9- 245 19691 and Skelly, R. R. et a). (Infect . Immun. 22: 287. 1979). 

^^J^^J^ ^ material can be used as synergists in the present invention 

is thatthev induce the production and/or secretion of interleukin-1 (IL-1). „ ar . r ^ ha „~ 
,s that they raw I P ^formed cells, and is predominantly produced by macrophages. 

„ en^rw 

e»ic w other «°rds. tta elfieao ol treetmem ot th. K.get autoimmune disease is increesed by CO «»» 
^1,*^ agent is induced and the immune response d.rected against the 

rmm^^:™ 

disease: no effect has been discerned on the ability of the treated mammal to mount a response against a patnoge 
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autoantigen can be extrapolated to any omer ml; *w * at tPnuatina either the specific immune response of 

Nation of the synergist re£>nse to an exoarrtgen 

a mamma, to *^ S'^st o, the present invention thus affords this important two-fold 

a true foreign antigenic substance), use ot uio byn« y ■V (W . i4ir immiin fl resoonse to an autoant gen and no 

lomyelitis (EAE) has been studied ,n rn.ce. and as Freunds comple te adjuvant). This 

disease is induced by parenteral administrator of MBP and ^J^J Semy^ating disease (depending on the 
treatment induces both a monophasic and r A *^^^!^Z^P»^ aLinstratton of 
species and details of administration). The .nduced d.sease has the 01 ^ suseepbUe mammals 

improved treatment providec I by the ^present ce)1 . me diated include muWple sclerosis, rheumatoid 

Non-limiting «' n P'«^^ and autoimmune thvrcdfls. A non- 

tered in an oral or enteral form are set forth in Table 1 below. 

TABLE 1 
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Disease Model 


Specific Autoantigen 


Multiple Sclefoeis 


MBP 


Rheumatoid Arthritis 


Collagen 


Autoimmune Thyroiditis 


Thyrogiobulin 


Autoimmune uveoretinitis 


S-antigen 


Diabetes 


Islet cell extract 


Chronic Active Hepatitis 


Liver extract 


Adrenalitts 


Adrenal gland extract 


Polymyositis 


Muscle extract 



55 



t>e , (0 ovtrar ^ rfln he used as well as the specific antigens described above, 
et al . in F^m^llm^^ tissue which is ^ target * the particular 

mammals using the method of Diebler et al. (infra) as shown m Example 1 below. 
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When treating a disease having the systems o. rheumatoid arthrrtis. collagen can be isolated and purified by the 
method of Trentham et al., J L Exp. Med, H£: 857, 1977. 

For treating autoimmune uveoretini.is. purged S-antigen can be obtained as desenbed ,n copending U.S. Patent 

"C^iS - -u^fl.. for use ,n the present mventon can be synthesized using sol* phase syn- 

TJfi^^^m^^ Ana,ogs can be constructed by demHyino an equivalent amino «* 

sequence and using the peptide synthesis techniques disclosed above. 

Analoqs can be provided using for example the known ammo acd sequence of GP-MBP as disclosed in u 
Analogs can us^u « techniques described above and in Eyler, E.H., 

Hashim, in M*U O***?^^ example, a peptide having a sequence cor- 

in ^^^^ as disclosed in Hashim (supra) can be chemically 

'^Tu2£^^^^ add subs,i,u,ion at * e ,erminal aspara9ine po " tton 

^ Another asoed the present invention also provides pharmaceutical formulations for treating mammals suffering 
^ mntne d sease It will be understood that any statistically significant attenuate of even one ^symptom of an 

1 982 E TJi oS ^rdf^a" b^ol. alica and other commonly used carriers. Further non- 

'^SHJ^* the unit content of active ingredient or ingredients contained in an indMdua. dose of each 
doC^STnS in itself constitute an e«ect,ve amount since Je necessary can be reached by 

45 XTdfy an SSSi form or mu.tiple dose form. PreferaHy the autoantige, fragment 
rSog's admiSered in an amount between abcxrf 300 micrograms and about 12 mg per kg body weight of sad 

^Te'sL^st may be adm,n*tered to a marr^l preferably orally or enterally in an amount broadly ranging 
, J h " S £Z * 1 and about 15 mg per kg body weight of said mammal per day and preferably ranging between 
iToO ma ar^ S W S weight per day and also may be adrrinistered in a *ng.e or muttp.e dose 
Z !™Z St «3y or ZJ» adlstered before (within 24 hours and preferably within 1 hour or «*■ 

StTe aorseTweight and physical condition of the subject to be treated, and the concurrent adminstration or 
herTe^. Con^y, adjustment of the dosages used and f^^^^ 
determined based on these factors and may need to be determined expenmentally^ Such del ermrna tan hwever 
r^s r» more than routine experimentation, as disclosed by Higgins and Weiner for EAE in 1 ImmuDQl lift. 440 
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445, 1988 



'as shown in Example 8 below, subcutaneous administration oi IL-1 enhanced the AD-suppressive e^^ora'.y 

as snown in cAdn u u , ; rt ti 1 ha<; heen found to have an immunostimulatory 

BflMfiP 

model in guinea P'S*- MB P- D lus-Lipid A also led to a sign»icant decrease in the delayed type hypersen- 

invention without limiting its scope. 
45 EXAMPLE 1 : 

Autoantigens used in practicing the method of the present invention were obtained using the method and tech- 
^■2B*pt£5fcd by the method of Diebfe, G.E. et al. (Prep, Sla^em. S>: 139, 1972) from guinea pig brain tis- 

55 in 0.121 NHCI. fiNered, dialyzed against 10 volumes of distilled water and lyoph.Hzed before use. 
EXAMPLE 2 : feeding LPS Fnhanrgs the Pr otective E ffect of F^ipQ MBP 01 EAE 

A series of experiments were performed in the Lewis rat in which Lewis rats age 6-8 weeks (Harlan-Sprague Daw- 
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,e, ,n d ,anopo>,s, ,N, were ted MBP 0 mg in PBS) or LPS (1 ^^^^^^^ 
and 1 mg) by gastric intubation using an 18-gauge stamps steel a ma ^^Chemical Co. St. Louis, MO) 
boro. The rats were ted f to times (total dose 5 mg) before n~ on. Chem^ 
was from E. col, strain 0127:B8. The rats were then .rn.nun.zed ^^^^^^^^ (Difc o. Detroit, 
volume o. compete Freund's adjuvant ( CFA ) c ° n *^ by 
Ml) 2 days after the last feeding and observed ^^^^^l^, 3 = incontinence; 4 = tetra- 

in Table 2 below: 



15 



20 




35 



TREATMENT 


Oral LPS Enh 
INCIDENCE 


ances Orally Induced St 
DURATION (Days) 


jppression of EAE by MBP 

MEAN MAXIMAL 
SEVERITY 


DISEASE INDEX 


None (Control] 
LPS fed 
MBP fed 
MBP+LPS fed 


22/22 
20/24 
21/29 b 

12/29 b (p<0.05) d 


6.S5± 
4.58±0.56 b 
3.24 ± 0.50 c 
1.97±0.53 c (N.S.) d 


0.39 2.98 ± 
1.89±0.25 a 
1.17±0.18 c 
0.53±0.13 c (p<0 05) d 


0.38 18.6012.03 
11.15± 1.84* 
5.83 ± 1.18° 
2.72 ±0.79° (p<0 05) a 



ap < 0.06 vs. control 
bp <0 01 vs. control 
cp < 0.001 vs. control 

suppression due to the joint use of an AD-suppress,ve agent (MBP, and a synerg.st (LPb). 
FXAMPLE 3: Th ? I ipid A M niPiy nf 1 PS is Fnuqlty Effective 
40 LPSisastn^re^nt^ 

LPS as a synerg.st in protect.ng aga nst EAE. Rats (9 10 ujj ^g roup ^ fQf ^ 



TABLE 3 
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1 ■ LiDld A Is The Active Part of the LPS Molecule 




Treatment 


Incidence 


Duration (Days) 


Maximal Grade 


Disease Index 


None (Control) 
Lipid A 
MBP 

MBP+Lipid A 


10/10 
9/9 

10/10 
3/9 


7.70 ± 

7.56 ± 0.34 a 
6.40 ± 0.45 b 
3.44 ± 1.16° (p<0.05) e 


0.26 3.1 ±0.10 

3.40±0.24 a 

1,9±0.23 c 

0.03±0.29 d (p<0.01) 6 


26.20 ± 194 
24.331 1.76* 
11,79 11- 94 d 
6 50±2.1 d (p<0.05)* 



a p not significant 
bp<0.06 
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c p <0 01 
dp<0 001 

e p values of MBP vs. MBP+Lipid A 



As can be seen from the results presented in Table 3 above. Upid A, at a dose of 75 micrograms administered orally 
with MBP, significantly enhanced protection against EAE with a decrease in the Disease Index (Dl) from 12.12 for con- 
trols and 1 1 .6 for MBP fed rats to 0 06 for rats fed MBP+Upid A (Table 3). In addition, MBP+Lipid A fed rats had a lower 
incidence of disease (33% versus 100% for all other groups), a shorter duration of disease and a lower maximal grade 
10 when compared to control, MBP-fed or Lipid A-fed animals. 

EXAMPLE 4: Dela yed Type Hypersensitivi ty Reactions 

The experiments of Examples 2 and 3 outlined above monitor disease expression measured by paralysis. A series 

is of experiments were performed to determine whether other immune measurements would also demonstrate a super- 
additive effect as a result of use of the synergist Since EAE is believed to be a CD4+ T-cell mediated disease, and this 
cell is the primary cell involved in Delayed Type Hypers ensitivrty (DTH) reactions, DTH responses in animals treated 
with LPS were measured to determine whether suppression could be observed. These DTH reactions were done in a 
standard fashion by measuring ear swelling 48 hours following the injection of 50 microliters of the autoantigen (MBP, 

20 200 microgram^!) into the pinna of a rats ear that were not exposed to MBP, sensitized with MBP 200 microg rams/ml, 
and/or fed 1 mg MBP and/or LPS (1 mg) prior to challenge, As a control, 50 microliters of Mycobacterium tufrercolosis 
(Mt) at a concentration of 200 micrograms/ml was administered to the MBP sensitized rats. The measurements were 
performed as in J. Immunol . 125:483,1980 and are expressed as the mean change in ear swelling in inches x 10" . The 
results are shown in Figures 1 and 2. In Figures 1 and 2, the ordinate depicts the mean difference in thickness of the 

25 rats' ears before and 48 hours after MBP injection. Figure 1 depicts the DTH results in rats fed LPS and Figure 2 depicts 
the DTH results in rats fed Lipid A. 

A marked and significant decrease (45%) in DTH responses was found in animals fed a combination of either MBP 
and Upid A or LPS. Neither LPS nor Lipid A alone had any effect in inhibiting ear -swelling (Figures 1 and 2, respec- 
tively). The suppression of DTH following MBP and LPS or Lipid A adminstration was antigen specific, as DTH 

30 responses to Mt were unaffected. 

EXAMPLE 5: Route of Adm inistra tion Influences Effect of Synergist 

In order to study the mechanism of action of the synergists of the present invention, an experiment was performed 
35 according to the protocol as set forth in Example 2 above in which the synergist (LPS) was administered (at a dose of 
1 milligram) at the same time as 1 milligram of MBP administered 5 times as in Example 2 above either orally ("PO") or 
subcutaneously ("SQ"). Controls were simply challenged with injected MBP. The results are set forth in Table 4 below. 
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TABLE 4 



LPS Enhances Oral Tolerance Better When Given Orally Than When Given B 


y Another Route 


TREATMENT 


INCIDENCE 


DURATION 


MEAN MAXIMAL 
SEVERITY 


DISEASE INDEX 


None (Control) 
MBP fed 
MBP+LPS PO 
MBP+LPS SQ 
LPS SQ 


5/5 
5/5 
2/5 
4/4 
4/4 


7.610.51 

5.4 ± 0,40* 

1.8±0.11 b (p<0.05) d 

6.0±0.71 c 

5.0 ± 0.47° 


3.2 ±0.37 

1.8±0.37 b 

0.8 ± 0.49 b (p<0.05) d 

2.7 ±0.25° 

4.75±0.25 b 


24.8 ± 3.78 
10.0±2.45 b 
3.6 ± 2.23 a (p<0.05) d 
15.52 ±3.28 c 
22.75 ± 5.4 C 



55 



a p < 0.01 
bp<0.05 
cNS 

d p values of MEP+LPS PO vs. MEP+LPS SQ 



Oral LPS decreased the Dl from 23.04 in controls and 8.0 in MBP fed rats to 0.26 in MBP+LPS fed rats. Subcuta- 
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neous LPS on the ether hand, abrogated the tolerance following MBP feeding, the Dl was 16.5 compared to 8.0 for 
MBP alone (Table 4) DTH responses to MBP were measured in these rats, and the results correlate with those 
linear Sic I disease MB? with oral LPS suppressed the DTH response more than MBP alone ( ata n<* , *™ t y 
In tie rats treated with subcutaneous injection of LPS arx) oral MBP, mean ear swelhng was not s,gnrf,cantly drfferent 
from those of control rats (data not shown). 

EXAMPLE 6: AHministerina the Syne rnist Post- Induction of EAE 

In order to examine the effects of the synergists of the present invention on an active on f^*^™™* S .. 
ease a chronic EAE mode, was studied. Strain 13 guinea pigs (Associated Rabb,t Wurtn*E *« 
Ter sensHized with a 1 :1 mixture of guinea pig myelin (purchased from Pel-Freez. Rogers^ ^J^^ 
ical saline with an equal volume of Incomplete Fruends adjuvant contains 4 micrograms of heat lolled Mycobactenum 
tuberculosis (Difco Detroit. Ml). 0.4 ml was injected into several sites in the nuchal area. 

^"Safs w e7e ed 1 0 mg of a bovine myelin preparation (Biopure, Boston. MA) with and wrthout 150 «™ o, 
Lipid A w in Example 2 above. 3 times a week following the first attack of EAE on day 32 post-.mmun.zaticr, The an - 
Ss were evaluated every other day for incidence of disease in a blinded fashion for 120 days. The d.sease was char- 
acter,^ bjSJL paralysis and incontinence. The disease was graded according to me clinical seventy as follows. 
T- ^ abnormality- 1 - weakness, limpness, decreased activity; 2 = mild paraparesis; 3 = moderate parapareses, 4 = 
eveTe pa^parS; 5 - death. The clinical severity score was general by taking the actual score tunes the numbers 
of cSseSs divkJed by the total potential maxima, at-risk score (the maximal potential at-nsk score assumes that 
every animal is a 4 in clinical severity) and multiplying times 100. The results are shown ,n Figure 3. 

Fig" e 3C shows the control animals. The clinical scores for these animals (in Figures 3A-3C each bar graph rep- 
resent resets of one individual animal) ranged between 61 and 87 (Figure 3C. average 73). M^ntjnyrtn 
adm ^« reduced the clinical scores to 19-72 (Figure 3B. average 53) whereas oral adm.mslraton of bovme mye- 
Cus Upkl A further reduced the clinical scores to 19-26 (Figure 3A. average 22), demonstrating the e«*acy of orally 
administering synergists with AD-suppressive agents to treat an ongoing autoimmune disease. 

EVA^p 7 - ppHhPiai rais fro m animak fed mbp nius I PS Express Piffrfrntial Amounts of rfes | and Class II 
Molecules 

in these experiments gut epithelial cells were isolated from 6- to 8-week old female Lewis rats ^t had been fed 
either MBP or MBP plus LPS. Gut mucosal epithelial cells were obtained from normal Lews rats, as desenbed in B.and. 
PW HI Imlnol 5*1. 1986. The smal. intestine, comprising duodenum and proximal jejunum was opened long,- 
tudirially. wal^enavely in HBSS (Hanks balanced salt solution) and incubated at room t^ature for ■Snnuto. 
in HBSS containing 0.5 mM EDTA. The villous eprthelium and mucus were removed by rubbmg the ™cosawrth a rub- 
ber pdicernan The resulting dumps were then disrupted into a single cell suspense using a Pasteur ppette. Cells 
were^TshS in RPMI 1640medium containing 10% FCS (fetal calf serum) and. counted ,n 
C Z were then stain* wrth monoclonal antibodies to Cass I or Class II determinants and enumerated on a Fluores- 
ence Activated Cell Sorter (FACS) as described in Santos. L.M. B. et al.. CeJWgr Immunol (In press). 

Th^unts fed were\ microgram of MBP or 1 microgram of MBP together with 1 microgram, , « **J 
ino oercentages of cells expressed Class ll-antigen: 53.8% of epithelial cells from control rats; 65.9% from MBP fed rat 
and f!?5 from M?P ptoLPS fed rats. The fdtowing percentages of cells expressed Class hantigen; contro rats 
^ MBP S rats 98 4%- MBP plus LPS fed rats 61%. These resuKs demonstrate differential effects on Class II h.s- 
Too^Z^Z Session of epithelial cells from MBP plus LPS fed rat, These results suggest that on. ohh. 
Se medhanisrns bywhich LPS acts invorves differentially leasing Class II express.on (relatrve to Class I 
SSon)Tn ep^heliaTcells. Thus, these cells do not preferentially present antigen to CD4+ cells wh.ch are .nducer 
(or helper) cells as opposed to suppressor cells. 

EXAMPLE 8 : 

In order to examine the mechanism of action of the synergists of the present invention. Lewis rats (J i per ^group) in 
which EAE had be induced as in Example 2. above were treated orally with 1 ^^l^^lt 
plus LPS (1 mg) (oral). IL-1 (200 micrograms, intrapentoneally admm.slered) or fed GP-MBP (1 mg) + mjected vvith IL 
f POO i micrograms iniraperitoneal.y administered) 2-3 days after last feeding and the d.sease .ndex measured. The 

55 results are set forth in Table 5 below: 



35 



40 



45 



10 



EP 0 782 859 A1 



TABLE 5 



Treatment 


Disease Index 


None (Control) 


23 


GP-MBP 


19 


GP-MBP + LPS 


17 


IL-1 


28 


GP-MBP + IL-1 


4 
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30 



35 



20 istration. 
Claims 

, A pharmaceutical formutation tor treating or preventing the clinical symptoms of a T-ce.l mediated or T-ce.l depend- 
ent autoimmune disease (AD) comprising an effective amount of 

(a) an AD-suppressive agent in an oral or enteral dosage form which is selected *orr, <he flroup, ^feting of 
Wakens specific for said autoimmune disease, (ii) AD-suppress.e fragments of sa,d autoant.gens. and 
(iii) AD-suppressive analogues of said autoantigens or fragments, 

2 at leastone confound having the property of enhancing the AD-suppressive actvrty of sa«J agent, where.n 
said compound, administered in combination with said AD-suppress.ve agent 
does not impart to said formulation one or bo* of the following propert.es: 

t\\ the Drooertv of inducing production and/or secretion of interleukin-1, and , anH 

( (i!)^e ZZ °< ennanang expression of Cass I. histocompatibility molecuies by gut eprthel.a. celte, and 

(c) a physiologically acceptable carrier or d.uent wherein satf formulation exhibrts enhanced AD-suppressive 
activity compared with that of said AD-suppressive agent alone. 

40 2. The method of claim 1 wherein said autoantigen is myelin basic protein. 

3. The method of claim 1 wherein said compound is a bacterial lipopolysaccharide. 

4. The method of claim 1 wherein said compound is Lipid A. 

5. The method of claim 1 wherein said compound is administered orally or enterally. 

6. The method of claim 5 comprising simultaneous administration of said agent and said compound. 

7. The method of claim 1 comprising administering to said mamma, an amount of said agent indivtfually effective to 
suppress or prevent the clinical symptoms of satd disease. 

8. The method of claim i comprising administering to said mammal an amount d said agent and an amount of sad 
compound said amounts being effective in combination to suppress sad symptoms. 

9. A method for treating or preventing a T-cell mediated or T-ce.1 dependent autoimmune disease (AD) the method 

comprising: 

(a) orally a enterally administering to a mammal in need of such treatment at least one AD-suppress-ve agent 
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pressive activity of sad agent; 
; in amounts effective to suppress said disease. 

10. The method of claim 9 wherein said compound is a bacterial Upopdysaccharide. 

1 1. The method of claim 9 wherein said compound is Lipd A. 

10 1 2. The method of daim 9 comprising administering said compound before administration of sakl agent 

13. The method of claim 9 comprising administering said compound substantially simultaneously with said agent. 
„ 14. The method of claim 9 comprising administering said compound orally or enterally 

1 5 . The method of claim 9 comprising administering said compound parenteral!* 

a TrPil mediated or T-cell dependent autoimmune disease (AD) the method 

16. A method for treating or preventing a T-cell meaiateo or y 

20 comprising: 

selected from the group cons,st,ng of (.) a ^"^*"™£ autoantigens or said fragments; and 

PfeSS t ^nt^Sodifferentially decrease the e^essic of Cass .. histocompatibility antigens rel- 
ative to histocompatibility antigens by gut epKh.ial cells of sa,d mamm*. 
30 17. A pharmaceutic^ formulation for treating or preventing the din**, symptoms of an autoimmune d.ease con*- 

ing an effective amount of 

mune disease, (ii) AD -suppressive fragments of sari autoantigens. and W « 

t™^™^^* ^e property of enhancing the AD-suppressrve «** of said agent; and 
(c) a physiologically acceptable carrier or diluent. 



45 



50 



55 




12 



EP 0 782 859 A1 



LPS 



mm 




H NS 



MBP'LPS 



MBP 



NONE 



-i — r — -< — i — ' r — ' — r 

0.2 0.4 0.6 0.8 I.O 



NS 



0 MBP 




FIG. I 



MEAN CHANGE IN EAR SWELLING 
(Inch xlO" 2 ) 



FEEDING GROUP 




(Inch x I0-2) 



13 



EP 0 782 859 A1 



21 




FIG. 3A 



l ■ -i — ■ — r — • — i — ' — ' ^ 
0 20 40 60 80 100 

Clinical score 




FIG. 3B 



0 20 40 60 80 100 
Clinical score 




FIG. 3C 



( i i l i ' I 1 1 I ' ' ' ' I 
0 20 4 0 60 80 100 

Clinical score 



14 



EP 0 782 859 A1 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT N-k. 

which under Rule 45 oHhe European Patent Convention £P 97 10 G981 
shall be considered, for the purpose* of subsequent 
proceeding, as the European search report 



DOCUMENTS CONSIDERED TO BE RELEVANT 



C»tet«ry 



Ckxi«o .f document with i«»ic»ri.«. ***** "fiHo^.ti, 
of rdrvant pim[g 



US, 



JOURNAL OF IMMUNOLOGY, 
vol. 127, no. 1, July 1981, BALTIMORE 
pages 13-16, XP000670079 
S RAZ1UDDIN ET AL. : "PREVENTION OF 
EXPERIMENTAL ALLERGIC ENCEPHALOMYELITIS BY 
BACTERIAL LIP0POLYSACCHARIDES: INHIBITION 
OF CELL-MEDIATED IMMUNITY. " 
the whole document * 

JOURNAL OF IMMUNOLOGY, 
vol. 127, no. 1, July 1981, BALTIMORE US. 
pages 16-20, XP000670080 
S. RAZIUODIN ET AL.: ■EXPERIMENTAL 
ALLERGIC ENCEPHALOMYELITIS IN LEWIS RATS: 
INHIBITION BY BACTERIAL 
LIPOPOLYSACCHARIDES AND ACQUIRED 
RESISTANCE TO REIN0UCTI0N BY CHALLENGE 
WITH MYELIN BASIC PROTEIN." 
the whole document * 

-/-- 



Rdrrant 
to < 



1-18 



a-ASsincATioN of the 

APPLICATION (lfttClt) 



A61K39/GG 

A61K38/17 

//(A61K38/17, 
31:735), 
(A61K38/17, 
35:74) 



1-18 



INCOMPLETE SEARCH 



dates Kird^ kaH»[J«(dy : 



Qkiai »o( tcardh«4 : 

UlM far tk« UalUti** of" tfcc iwrc*: 



TECHNICAL FIELDS 
SEARCHED (l»t,CL») 



A61K 



see sheet C 



PI mm •< »*«xi 

THE HAGUE 



11 April 1997 



Ryckebcsch, A 



CATEGORY OF CITED DOCUMENTS 

X : -rtloyiwly r*i«v«< « t*km *lo~ 

Y : JlrtiaUarty rd«r*«< H omiM witfc »otfc«r 

fecnitft of fM cum cit«r>^ 
A : tacfcaoJftflcaJ •aci C raw4 
O : KM-wHttea oijdojyr* 
r : i»tcna«4nfc 4ocanea4 



T : tfc-ry or •ru.dpU »c««riytat f»* «*Wfo« 
E : «mril« ioaiiw-t, *rt •«Mt*b* «, of 

a*«r tk« fillot 4*« 
D : towmmt alt* I* tfe« »pf»***"« 
L : <»on«i dt«4 for otfc«r rcu« 



15 



EP 0 782 859 A1 



KuropeAJi Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT * w m— N -»- 

EP 97 10 G981 



DOCUMENTS CONSIDERED TO BE RELEVAN T 



Cit»d«n tf 



t mtfc indicstivn, where ipprof rimt^ 



Reievwtf 



O-ASSIFIOMION OF THE 
APPUCAT10N fliLQi) 



JOURNAL OF IMMUNOLOGY, 

vol. 140, no. 2, 15 January 1988, 

BALTIMORE US, 

naqes 440-445, XP000608135 

HIGG1NS P J ET AL: "SUPPRESSION OF 

EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS 

BY ORAL ADM1NSTRATI0N OF MYELIN BASIC 

PROTEIN AND ITS FRAGMENTS1" 

* the whole document * 

CHEMICAL ABSTRACTS, vol. 87, no. 25, 
19 December 1977 
Columbus, Ohio, US; 

K^NAGASAWA* ET^AU:' 3 ' "PROTECTION AGAINST 

Experimental allergic encephalomyelitis in 

GUINEA PIGS BY BACTERIAL 
LI POLYSACCHARIDE." 

page 531; 
XP002029307^ 

& INT^ARCH. ALLERGY APPL. IMMUNOL. , 
vol. 5, no. 1-6, 1977, 

pages 332-342, 



1-18 



1-18 



TECHNICAL FIELDS 
SEARCHED (licO-f) 



16 



EP 0 782 859 A1 



European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT ^ 

EP 97 10 6981 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Calces 



Cfb.o of doc***** w*h i*4*c^oa, where .pfr^U, 



Rckvaat 
to 



D,A 



CHEMICAL ABSTRACTS, vol. 91. no. 19, 

5 Novenfcer 1979 
Columbus, Ohio, US; 

K^NAGASAWA* ET^AL:*' "CORRELATION BETWEEN 
THE CAPACITY OF BACTERIAL 
LIPOPOLYSACCHARIDE TO SUPPRESS 
FXPFR1MENTAL ALLERGIC ENCEPHALOMYELITIS 
ANO ITS MITOGEN I C ACTIVITY FOR LYMPH NODE 
CELLS IN GUINEA PIGS. " 
page 488; 
XP0G20293O8 

* abstract * 

6 J. NEUROL. SCI., 
vol. 42, no. 3, 1979, 
pages 417-427, 

PATENT ABSTRACTS OF JAPAN 

vol. 9, no. 309 (C-318) [2032] , 5 

£"^149386 A (DAIN1PP0N SEIYAKU KK) , 
6 August 1985, 

* abstract * 

IMMULOLOGY, nvcnDn rR 

vol. 58, no. 4. August 1986, OXFORD. GB, 
Daaes 677-683, XPO0O67O186 
A MCL MOWAT ET AL.: "DIVERGENT EFFECTS 
OF BACTERIAL LIPOPOLYSACCHARIDE ON 
IMMUNITY TO ORALLY ADMINISTERED PROTEIN 
AND PARTICULATE ANTIGENS IN MICE. " 

* page 677. line 1 - line 14 

* page 682, right-hand column, line 31 - 
line 36 * 

-/-- 



1-18 



CLASSIFICATION OF Till 
APPLICATION (ULCU) 



1-18 



1-18 



TECHNICAL FIELDS 
SEAJtCHED On.CU) 



17 



EP 0 782 859 A1 




European Patent 
Office 



PARTIAL EUROPEAN SEARCH REPORT a^««o« n«ht 

EP 97 10 0981 



DOCUMENTS CONSIDERED TO BE RELEVANT 



C«»b«a »F i*cuma* wrdi indkado*, where »wm*ri»tc 



CELLULAR IMMUNOLOGY, 

vol. 131, no. 2, December 1990, NEW YORK, 
N.Y., US, 

pages 302-310, XPOGG353672 

5 J KH0URY ET AL. : "SUPPRESSION OF 

EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS 

BY ORAL ADMINISTRATION OF MYELIN BASIC 

PROTEIN." 

* the whole document * 



Relevant 

u < 



1-18 



CLASSIFICATION OK THfc 
APPLICATION (ULCU) 



TECHNICAL FW-LDS 
SfcAKCHED (UlCU) 




18 



EP 0 782 859 A1 



European Patent Office EP 97 10 0981 - C 



INCOMPLETE SEARCH 



The Search Division considers that the present European patent *P^ n *" " J 
comply with the provisions of the European Patent Convent™ to such an extort that ,t .s 
^possible to carry out a meaningful search into the state of the art on the bas,s of some 

of the claims. 

Claims searched completely: 
Claims searched incompletely; 
Claims not searched: 

Reason for the limitation of the search: Although claims 9-16 are <**^*™Z^« 
treatment ot the human/animal body (Article 52(4) EPC) the search has been earned out 
and based on the alleged effects of the compound/composition. 
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